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1. Introduction
This paper discusses potential migration scenarios towards next generation RAT which has yet to be discussed so far. Requirements for the migration scenario are also proposed in this paper to be captured in TR 38.913.
2. Discussion
3. Migration scenario
Figure 1 illustrates an example migration scenario from LTE towards next generation RAN/CN. Assuming that nation-wide coverage has already been provided by LTE, a likely scenario is to start to introduce a new technology utilising the existing infrastructure as much as possible. For instance, an operator starts to deploy a new (5G) RAT in a limited area where capacity increase is required to accommodate the large amount of traffic. If the new RAT can be connected to the existing EPC via the existing S1 interface, an operator can launch the new RAT service earlier with lower cost compared to deploying a full-fledged system. Likewise, if an operator wants to provide a new service with new CN (e.g., slicing technology), it is also beneficial to utilise the nation-wide coverage already provided by LTE. This can be achieved if the new CN can connect to the eNB (possibly by a new interface). After these initial deployments, an operator may want to deploy the rest of components for the next generation RAN/CN based on the timing to meet market demands. To support these migration scenarios, it is essential that RAN and CN can be evolved independently. This aspect was also discussed under the email discussion on RAN- Core connectivity, Virtualization & Network Slicing [1]. It is worth to take this viewpoint into account for the subsequent technology study. The following is observed:
Observation 1:
For an operator to migrate from LTE towards next generation RAN/CN smoothly, it is essential that RAN and CN can be evolved independently.
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Figure 1:

Migration scenario towards next generation RAT.

4. Modular based functional release
Another migration aspect to be considered is how a new feature or an enhancement for the elementary feature (e.g., new features for eMBB, mMTC, URLLC, etc.) of the new RAT can be introduced into the next generation RAN after the initial deployment. It is not likely that an operator deploys all of the features specified for the new RAT. Instead, an operator will select one or a few features for their initial deployment and later deploy additional features or enhancements depending on their market demand and priority. For this to work, it is desirable if a new feature or an enhancement can be introduced into the next generation RAN with minimal changes. For instance, higher layer protocols can be designed common to all new features even though independent lower layer protocols are introduced for different features as illustrated in Figure 2. There was a practical example in the past that HSPA was introduced into UMTS with this approach. Even if later enhancements for the elementary feature of the new RAT require changes to higher layer protocols as well as lower layer, the changes can be minimised if the required extensions can be patched into each protocol without affecting the other functionalities. This approach has been adopted when enhanced LTE features is introduced. Although it is the well-known way of standardisation, it is sensible to bear this principle in mind when starting to develop the specification for the new RAT. Otherwise, there would be a risk that a new feature or enhancement is specified such that a system-wide upgrade is mandated. To avoid this, the following can be observed:
Observation 2:
For an operator to introduce a new feature or an enhancement into the new RAN after their initial deployment, it is essential to be done in a modular approach requiring minimal changes to the already deployed RAN.

[image: image2.emf]Higher layer protocols

Lower 

layer 

protocols 

for eMBB

Lower 

layer 

protocols 

for mMTC

Lower 

layer 

protocols 

for URLLC


Figure 2:

Modular based functional release
5. Summary and proposal
This paper discussed two essential aspects of migration towards the next generation RAN/CN. In accordance with the observations made in this paper, the following requirements are proposed to capture in section 8 of TR 38.913.
8
Requirements for architecture and migration of Next Generation Radio Access Technologies
In terms of migration towards Next Generation Radio Access Technologies, the RAN architecture shall be designed to fulfil the following requirements:
-
It shall be possible to evolve RAN and CN independently towards Next Generation Radio Access and Network Architecture.
-
It shall be possible to migrate the RAN in a modular approach to enable operators to deploy new features with minimal changes to RAN required for the intended feature (e.g. operators should not have to go through a system-wide upgrade to introduce a new feature) 
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